other work, such as roadside concrete gutters, retaining walls,
etc., for the highway department.
The law enacted by the special session of the legislature in
1932, whereby the limit of repair work was reduced from
$500 to $200, has been to the detriment of public interest and
funds as far as highway repair work is concerned. This law
is not, in any sense, working for true economy and the original
limit of $500, or even a higher figure, should be allowed for
working limits in repairs of this kind.

SOME EXAMPLES OF ROAD AND BRIDGE BUILDING
ECONOMY
By J. W. Roadruck, Newton County Surveyor

A few years ago, the necessity for placing this subject on
one of our programs would not have been so apparent as it is
today. With decreased budgets and delayed tax payments, the
need to economize greatly on construction of roads and bridges
is growing. Especially do we see the significance of this fact
in our purely agricultural counties.
To bring about effectively the desired economies, county
highway superintendents, state highway officials, and county
surveyors must work together. Materials which in the past
have been left to deteriorate must be made available for emer
gency needs. At the present time, many needed bridges can
not be built of new material and in accordance with advanced
ideas of modern engineering, but they can be built of usable
old material in accordance with common sense practices. As
far as durability and use are concerned, many of these bridges
will measure up in value to new bridges costing several thou
sand dollars more.
I have been fortunate in Newton County in getting the
co-operation of officials who are in a position to assist me
greatly in my economy program, which has been forced upon
me by a corn, wheat, and oats taxpaying public. In my case,
the old maxim “ Necessity is the mother of invention" has been
exemplified.
I shall endeavor to give more in detail some of the projects
we have actually completed in our road and bridge building
program. We needed a bridge over the Wooten Ditch two
miles north and one mile east of Morocco. The abutments
had fallen in on the old sixty-foot span. This bridge was not
designed to carry present-day loads. We had no funds to buy
a new structure. After taking an inventory of possible mate
rial within reasonable hauling distance, we found that the
state highway department had a 100-foot span in their yards
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at Rensselaer, which we arranged to purchase for $400. The
itemized costs of this project were as follows:
100-foot s p a n ...................................................... $ 400.00
Hauling to location (24 m iles)..........................
48.00
Labor (local) ......................................................
53.00
Ole E. Nichols, contractor..................................
319.95
Lumber, 6,102 feet, at $60................................
366.12
Dragline operations, local contractor..............
80.00
T o t a l.............................................................. $1,267.97
There was a distance of 29 feet from the berm to the flow
line of the ditch. Thanks to the 100-foot span, we were able
to seat the bridge on a creosoted timber crib far enough back
from the present berm of the ditch to take care of probable
stream erosion. This saved the expense of new concrete abut
ments which because of pockets of quicksand in this particular
location would call for pile footing. Such construction would
have forced us to depend upon outside contractors with the
extra cost of moving equipment. So you can readily see that,
through the co-operation of the county road superintendent
and county commissioners, we were able to save a considerable
sum of money for the taxpayers and give them a bridge ready
to use in sixteen days. (Fig. 1.)

Fig. 1.

Completed 100-foot span structure over Wooten Ditch.
on berm hides view of ditch itse f.

Vegetation

SOME ROAD PROJECTS

Our specifications for stone roads are uniform and we vary
them only to take care of local conditions. We specify a mini
mum right of way of 50 feet, a graded roadway of 26 feet
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or over, side slopes of 11/2 to 1, and open ditches with 2-foot
bottom on a grade designated by the engineer. By balancing
cuts and fills, we are able to use excavation from side ditches to
good advantage. (Fig. 2.)

Fig. 2.

View of low cost crusher-run stone road costing approximately
$3,500 per mile.

Specifications call for placing the stone on the road in two
courses. The first course requires 30 tons per 100 feet spread
9 feet wide. All, including the dust, must pass a 1-inch circu
lar screen. The second course calls for 5 tons per 100 feet,
9 feet wide, consisting of 3/8-inch screenings with 20 per cent
dust. The road is compacted by the traffic. Our stone usually
comes from a quarry located in the south end of Newton
County.
DATA ON SMART ROAD

Contract Price....................
Length..................................
Average Cost Per Mile
Haul (1 way) o f ................
F ill........................................
Cut........................................
Stone, 35 tons per 100 feet

.................. $10,800
................... 3 miles
.................... $3,600
................. 25 miles
6,626 cubic yards
11,866 cubic yards
..............5,544 tons

DATA ON SORENSON ROAD

Contract Price.........................................................$11,500
Length.......................................................................3 miles
Average Cost Per Mile...........................................$3,833
Average Haul........................................................ 32 miles
Fill and Cut (tota l)............................ 26,000 cubic yards
This road includes 1 mile of bad sand that had to be cov
ered with wild hay and straw to hold the grade.

DATA ON BENSON ROAD

Contract Price..........................................................$5,983
Length.................................................................... 2 miles
Average Cost Per Mile............................................$2,992
Average Haul........................................................ 26 miles
F ill........................................................ 2,000 cubic yards
Cut........................................................ 11,000 cubic yards
The average cost of the three projects was approximately
$3,500 per mile.
DESIGN AND CONSTRUCTION OF A CONCRETE ARCH
BRIDGE
By George F. Gault, Wayne County Surveyor
The Whitewater River flows through Richmond from
north to south. At the north edge of the city the banks are
of ordinary height, but as you proceed down stream the valley
becomes much deeper. At a point about six blocks north of
Main Street (which is U. S. Road 40 or the Old National
Road), the Pennsylvania Railroad has a steel deck truss over
the river valley. This bridge is about 600 feet long and about
70 feet above the river. About four blocks north of Main
Street, a steel arch highway bridge was constructed about
forty years ago. This bridge is of approximately the same
length and height as the railroad bridge. At Main Street a
reinforced concrete arch bridge of the open spandrel type was
built in 1917-18. This bridge is 640 feet long and about 70
feet above the water. Prior to the construction of the South
“ G” Street bridge there was no bridge over the river valley
south of Main Street for a distance of one and one-half miles.
As the C. & O. Railroad is located on the east bank of the
river valley, the lands on this side of the valley, about 3/4 mile
south of Main Street, were developed for industrial purposes
and the lands on the west side for residential purposes. Sev
eral of the industrial plants grew rapidly and a need was
felt for some means of crossing the valley at this point in
order that the workmen who were living on the west side of
the river and within a few rods of their work might reach
their work without going up to cross Main Street bridge and
then back, a distance of about one and one-half miles. A
further need was felt because of the fact that it had become
necessary to limit the loads passing over the old steel bridge.
This left only one bridge at Richmond of sufficient strength
to carry modern loads, and this, in addition to the Main
Street traffic, had also to carry all the traffic of the National
Road.

